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(54) SEMICONDUCTOR MEMORY 
(57)Abstract: 

PURPOSE: To obtain a semiconductor memory 
which can perform the optimum relief of a 
defective memory cell for each memory included 
inside. 

CONSTITUTION: in order to relieve a defective 
memory cell of a data memory arranged in a data 
memory region DMAa, a relieving circuit using a 
redundant relieving system'having good relieving 
efficiency is arranged in a redundant row region 
RRA and a redundant column region RCA, even if 
access penalty occurs somewhat. On the other 
hand, in order to relieve a defective memory cell 
of a tag memory arranged in a tag memory region 
TMAa, a relieving circuit using a redundant 
relieving system having less access penalty is 
arranged in a redundant column region TRCA, 
even if relieving efficiency is not so good. 
Therefore, the optimum relief of a defective 
memory cell can be performed in accordance with 
each function of a tag memory and a data memory. 
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1 

tirfBSgi^'Jte. 
i §6:8r^g:£^, 

gJtESg 1 •K&.Mmtttmts.Z'g, 2 5LS4!i^S:(c<fc 0 
;* * U -fcJVO^jUfcSfc&f SIB 2 tt»¥B*£tr¥4?tt 

[91*312] S3ffi¥3B#82*»««, ^^U^Si 

fMBSgl^Ute, 

SUiBSg 2 * * D tt, =f—9 * * U 

ajtejg 1 B«riBm2^^a < j;D^ ; E'J-fe;p 

©^^^©T^-tzX:^ A*t^< . 
ttEJB2|»¥8tt. 8irfBSIl«!tSr^«fcO^^U-fe;i- 
©*^*ilF3tt*a**V»»*SI 1 fEa©¥3?#fB1i:8l 

b. 

fT^tf^raj© ?•£-#©* ^e u -fe^ro^F^sr^-r 

itiE^-^^EU ©^^©^V-fe^©^^^^ 
* JCSri*J*aHF^R £ 2 §E38©#ig#fE1i;gi 

Bo 

[st*si4] ra-^-yy±icm«sn, -en^n^s 
^snie^-r^sn i *i«ktfsi§ 2 ij &-£ts*m#m 

StfESI 1 ;*^E U 14. £»©SI 1 ^ =E U -fe;P2:^, 
H«ll3S2^^EUf4. MBJBl^'EU-feJl'iMtoJIttS 

*s&©?g 2 * * u w*sts¥m#mmw. 

SWEi&ljU&UH:, ^X^E 'J 

lOTEfg2;*;E>Jf4, ^-^^^Uft**. 

ffiilESIl ;*^E U-feJUi. ffifl2SI2^^E'J-fe;P«J:0V7> 

fc-SStl^WT^Sfil *5<fctfSg2 ^^E U £#tr¥SS#IE 

S5IEm2^^EUt4. MtESiil^U-fe^t^'JlMX 
#&&£&gfe©Si§ 2 pt^E'J -fe;i^-&tr¥iSMtt3tt;SB. 



2) ^18^8-3 119 5 

2 

MIESS 2 ;* * >J (4. t 1 - * * ^E 'J 

ffliEJgl *=El)-fe;U4, WES52^ ; E>J-feJl'«fcD^-t , J 

ea©#3W*i2««B. 

[0 0 0 1] 

[aiisi±©fijffl»s] *5£Bjm. ¥¥*f3it^Bicgi 

•T-5*>©T&-5. 
JO [0 0 0 2] 

y -> a. * * u tc o v^riaffi £#bb b e. wmt z . s 

14, ^JfecO^^UOPggffljg^^TSTab^.. CPU 

w&mwmi&mm 2 0 m, vs^^y 2 0 
203 t&mznz. m 1 4(c^-r^(4, ->xfA4 

#©&t6£±tfS;fc«>©«J&T&-5. ^>SD, ^0^7 
A © >f T?g <fc < 7 Z "feX $ tl 5 ffl5#©#- £*IEttgB 
^ ^e.CPU2 0 1Ofi< tcaEBLfcJttfcfcJ/h^fi&iiSS 
^t0T*5*t 2'->3.^ ; EUIC3tf-LT*3<o ±E 
© «fc 5 fc ^ * ■ J £ PgHflS L T ¥^ ;* ^E U 7 ^ -fe X l« K 

[0 0 0 3] 01514, ^©^-V-yva-^^EUroSlBS 
^*-T0Tafe-5. 015&#1UT, *t?->a^U 
2 0 2t4. ^W ; EUI«2 0 4 1 ^-iV^^E'J@«2 

o 5*-&ty. t : -^^*'J^2 o 5tci4, aeteit^fi 

2 0 3©— fiB©^— ^^ntr-L-TfEtS-T?)^— i^^^E 
50 — ^^^'J©^— ^©THUXC- 8B€:fBtft-r^>^^^ 
[0 0 0 4] ^IC, 4 ii V2'->a.^ ; EU©l!)fP{C^>^Ti» 

[0 0 0 5] 01 6£#jlLT, =^^y ->o.^ ; EUt4, 
Xf- WJy Ftf2> h^«2 0 6, ^^€'JI« 
2 0 7, f—ZttVW*.?. 0 8, JtlStSai5l8S2 1 0 

[0 0 0 6] ^gP^e.=¥^!y->o.^ ; E , JtC-§-^.enS7 
40 H I'X H s» Vn 2 1 4 (4, ->a^tU ©W^tcM 

ISLT. ^fc±fi©^^g|52 1 5 (fctAfi 1 6tf-y 
+K©-f >5 : 2'^XfiB2 1 6 (fctA«, 12 
h) . lt>TttC*7t7 HS62 1 7 (fct^.f4, 

^— ^©&B£^-rx> h U 2 0 9(4, -T >^'y ^XSB 

2 i 6 c«fcoT— geg«cst«>6n-5. -r&tJis. 1 2t* 

2/ h©-f>7 i 2'^xeB2 1 614, I>hU 2 0 9 ©<@IS 
l»oT, X> h'J 2 0 9 ©fil& 
14, C©«-&, 4 0 9 6<@<h^-5. 
50 [0 0 0 7] ^8?^e.THWXt2/h>?lJ2 1 4##*.e> 
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3 

tlZt, <1> : ry27.U2 1 6<D\fy hJI*«9*3 

-F£*l, 4 0 9 6iOX>hU 2 0 9(^)^*.©l^ 

®«2 0 8(0r-^ 12 8b^h) , 99 

^^US«2 0 7^^t-^TD 16 If 

yb) . * ck^r-^X/XU y Hlfy hM2 0 6© 

yh) nmmisri*. m^nrz9 9^-9 td^zs 

2 1 0-.A^£n£o 7" Fl^XbTy h?U2 1 4(0 

*^6B2 1 5 05 f -^ATDfeit«!^SI5lK2 lO^A 

££n*« ttmaiaii2 1 ok, tarn* 2 1 1, a 
ndihik2 1 3«*&. Jtttm»2 1 ii4, tttasnt 

^jfg*— ^TDiT HVXKy h3*J2 1 4©*^«B2 1 
5©f-^ATDi:^lt8U Jt««*SrANDIelB2 
1 3^tfi*-r£o AND0K2 1 3fcHk Xf-^XA 

OilS^k y hft#H I T£fcte^X{g-^M ISSt 
ITttJ^^nS, ^*D» 9>/ ; T-9TDt9?&2 1 
5 0f^ATDt*-SU frt>, Xt^XAU^ 
Ftf* hr-^SV^U^ FTfc*>fc*»ttIR©i* 

icoftty hm^H i Tfr*MBfctH*an, ^asicm* 

Sn^-^DATAfriEb^T 5 — ^T*S^i:Sre^ 
Jttta&a®»2 1 Xf-*XAUyH 
hf-^SV^H >ng * FT&to**»*M©i 

snfcx-^DATAfrjKasTfcsit&e^s. 

CO 0 0 8] *tC, E91 6 \Zxk-t**r y is x. CD * 
1 6\Z5k-?*W ^zL*qEU©;**y««£tflj£-r** 

[0 0 0 9] HI 7$:#IbT, ^U^Oy^H ff 

U-feJPMC, ff*«I«a«i-r*&«)©»7-H»Rl-R 
xk **V±)lMCAmmt<tl1tmm<D\£y htttCl 
-Cn, 7^1/^2 2 3, Ify h««SZIlElJ»2 2 
2. 1x5=3-^2 2 1, K5 ! 3-^2 2 4W&. 
[0 0 10] ^^EUtMCH 1 If y h©flrtK**. 
^>c ff^3-^2 2 1tt, *HBfr6©>^U1r;H4C© 

iE&#&£fc£o JW 8 W2 2 4tt 1 ttSBfr*)©;**: 

• Cn©3%l#©lfy Hi»frW!Sn*. 
[0 0 11] 

"JTHU *y**U©£fifc, 5 s -* ^U© 



(3) 4#H¥8-3 H95 

■feJP©^Afr5B*-r*^ttt^a^©^ 5E*lEW8fc«fc 
£ * if* * U «*©**«#©«»»*—«« fcfrfctoti 
TV^ftfrofc. 

[00 12] bfrU ^y^i^^Ufr^ftYbbfc 
10 ^if^*U««©5FAa8*©«flH4, ^r-v^v^ 

^*U©*ilfr/hSfr^fc«'&teifc'<T*flrr*. bfc 
froT, 5C«HJ»fcJ:*^A«B»©il[*frfftt*>n3tt:li 

ttr>a^'J©*:ttfcl:ffoT, 9if*&) 

@»fcJ:*TA«»©«»3WeWia*. 

[0 0 13] f-*^ i EUWBHRl:**< 4 
^^©a^i^y^^EUfclt^T*^. b&fro 
T> 5r— ^^^Ufc*tt*K*H»C**5f:A«flf©^j 

y 9 <D^&**: U -fe J^SSU©* ^E U^p*;? ©^ft* ^ 

u-fe;pT**Tf**2:t«fra*b^. bfrb&frs. 

-jRfctt, 5C«@i«cJ:*3T:A*»©a**fr**^ 
4:, ?S*»l:i^Tti;*7?tX^f>f (a* 
(D7 9±7,9^f AAO, ^m«9F«p©T^-feX^-f Afr 
m<13L2>Zi£) fr**<«:«». Lf*T, JtiB©<fc5 

tcx- * * * u t mmu&m^m * 9 9* * u tea » l 
^a^tu-en ft^^EUsrtfc^A^tins^©** 

[0 0 14] **Wtt±E«HB**ft-r*fc»©t>©T 

ff ^ 5 ji i fr t* *¥»#e«£«£fi«-r * ^<t^@ 

[0 0 15] *5SHJ©ffi©BW«, J'WtUiW+t 

s r—2*^y<nT9*L7s9<i2x\Z Jfc-^T jin^> n t ^ b 
4» rc, ^^^ ; EU©*g0t>^Tt4^^^->j.^ J EU©^ 

[0 0 16] 

[«e£#ft-r*fc«>©^&] i«giG9to¥«#e 
mmz&rzm 1 * ±«* 2 u &^tr#^fs»« 

STaboT, JBi^qEUtt, *i%**W#5t»;i«kD* 
*UI4, »l^*«»*5«4:Jl34*JB2 5i:fi«SR&SCKl 

5^ a o^*y-t;p©^At*w-r«JB 2 
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[0017] m&m2$zm<D*mmmmwte. m&m 

[0 0 18] H*flH3E«©*W#IB«*»4» 

[0 0 19] BI*a4Ea©*iB*E«K«tt* H— 

*J:rX*2^*Uft$tr*«W*:E«tt«T*oT, ±E 
JBl^Utt, IKROJBl^^U-fe^**** ±Efg2 
**Utt* 811 ^^UtJVt«IIOllWIW>2^ 

[0 0 2 0] 1(1*91 5 E«©*W#E«««tt, SsfcE 
4E*0*W*E1t»«0*ftiwlin^* ±E¥«WWB* 

SU^iJH *W*UW»» ±E»2^ i EUI4, 

i [0 0 2 1] B*«6E«©¥»#E*8tH W— ^ 
■*±rXJB2^qEU**to*W#E1«K«T?*oT, ±E 

JB2* i EU-fe>Hfc*tt. 

[0022] m*?i7E«©**#Ei»««»» a^st 

6E«©*W#IBi»««©*ri6fcllDA, ±E¥¥#fEtt 
SSfcJ:, ^y^^Urt****^*^*^^ ±E 
JSl^Utt, ^jf^^EO***, ■±EJB2^ i eUtt. 
f-^^^um^ JiEfgl^U-teJW^ ±Ef£2 

[0 0 2 3] 

[«UBi «*aiia:^uii*«3B«©*»#E«ifi« 
c*fr>THu jBi*<ktf»2^ i Eurticji:*«»** 

[0 0 2 4] H*3»4*J;Iffll*3B5Eao*iBffE« 



D #M¥8-3 119 5 

[0 0 2 5] W**6*J:t«*317E*a)*WffEi» 
S£glC:fcV>Tte, »l*J:tX*2^^U-fe^2:tfcS^ 
tC^^EU tM JB 1 *«fctf JB -fcA'SA 

[0 0 2 6] 

£TF> *»9!fl!)»10*lB«l©***E«* 
W Bill *58^<&m <B*fc«©¥*#E* 

[0 0 2 7] Hlfe#lfitT, tt^^a/^JCMB 

TRCAS^fi. r-^^^'JdKTMAali 
«)(MtRRA, 5ig^7Al«RCAm« 

[0 0 2 8] JE6*7A««TRCAH jrjfjCEUfll 
«TMAa<D^J]&ftfc:filff2*l2>. 5Efi#7/>jK«TR 

cai:H ^ jf ^ t u o^fi^* 'J t;v«:«»ts* 5 

[0 0 2 9] f-^^^US^DMAaH 80(D^D 

5&tggH$n^)o K»9Ai«RCAH Se;&4^cq:/ 

Uy9<DftJjfa\zmS^tl%>o 5Eft*7AS*RCAli 
x-^^^E U IttDMA a ©^[RjKEIlSn*. 
[0 0 3 0] BBllCS-r^^^UiBWCEIlS 

99*^) Wmz-WMI* f\^>9 9^ U ©*«*^"TH 
50 t^.. 02"CH ffit±4*©IS*7AC l-C 

4, 1#£>X^7 <5Eft) #9Z*sc**i/rv>**«, 

[0 0 3 1] ^2£#J£bT, ^y^^EUtt, fTX^- 

^i, tfy h«»aiaiS2, ^^a^[hiK3, ^J^n 

—^4, ^^Ut^MC* ^7AC1-C4, SC, D 

5NMOS h7>yX^Ql-Ql 0, T-^Affl*I 
IO, /IO&W. frx^-^l, Kyh«H2HlK 
2, J|f3-jr4H:, «*©4 £ W*E1»*«KfflVi6n 

[0 0 3 2] *9A«9FHtt3tt, ka-XFW 

5, PMOS h7>yX^WNMOS b7>^ 

4> TB1-TB4, NMOS 

[0 0 3 3] h 7>i^X^Q 1 *«fc^Q 2 ©fty- htt 
h 5 >X 5 y y 3 >y- b T A 1 t»KS 
^^Q3 *3cfctf Q 4 <D*y— MS V V y S/ 3 > 

50 y-bTBl^WTA2i8i$n5o h7>XSy 
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7 

is a y^f — ma i 3$£z£t b i \*m?u—#4 tmm 

iStlZo ta-XF 1 ©— *Btt«6«EEVcc 

So fci-XF10i«lih7>75^>3>y-hT 

A 1 (DNMOS h7>vX^©y- 

r>3 >y-hTB lOPMOS h^>^X^CDy— h 

^ 7'>3>y-hTA 1 ©PMOS h^>i?X^CDy— 
h^^h7>X^7'>a>^MB 1CDNMOS h 

^XF2-F4, <>A^G2-G4, h7>X$yv 
1 3>y-hTA2-TA4, TB 2 ~TB 4**8aSSn 
Sc hi-XF 4 h7>^X^QN 1 

"fc»«Sft*. NMOSh7>^^QNltt»»tfi 
Vss tSS$ni>o ffiSiR 1 <Z>-«S*4«SC«EVcc 
*3*u *«fika-XF5ij(«SW. ffi8iRl<h 
h^L-XF 5 0»«jSttNMOS h y >yX^QN 1 CO 
^-h^S^^nSo ta-XF5©i«ii8«fttV 

[0034] &tc, ±B©±3K**an&*9A«» 

MA1-TA4, TB1-TB4{1 J(f3-^4 0 

PFA#^A) tfgftSnft^Slcfc^AC 1-C 
4, SC^t§« h7>X^7ya>y-hTA 1 
-TA4, TBl-TB4*ffl»n^ ttfiEftlfrAC 

xp#*wn«. tEM/upn 

«mBEVccfc*at*»l, MS«NMOSh7>yX^ 
QN10KK>l:»*Sn5. ^JBE«*&AXP(^-^ 
• tNMOS h7>^*QNtOlBK, ^?7AC1- 
t C4fc»j6UTfc;x-XF 1~F AififcmzmWZtl 
NMOSh7>yX^QNl(0y-hH ffiSiR 1 

F 5 ^LTS^SfiVss (C&iK^tl&o NMOSh7 

>yX^QN10)y-XH &#i*&v ss fc»«sn 
SRRHt ta-XF5#*i«i©t*, «s 
^ & if 9 > H fcKi^«****nav>«fc 3 fcttfcRfc 

$nso 

[oo3 5] ^A^^u-fe^aqaELav^-frictt, t 

a-XFl-F5H r^T*Btt»C**. J1(7>«S8 
IC«V>TMU NMOS h7>y7^QN 1 «t7tt»: 
feSo CcDJjg*> SEE«*&/t^P«mJS«EEVcc 
tC»ffi$nSCr>T> ;-HNl-N4lit<T "H" V 
OHC**. Vftffl^X, h7>X57ya>y-hT 
Al^TA4*t*>tt«ta«. — 2n h7>X5^y 
3 >y-hTBl-TB4^7«I^5. 

j&* wf 3-^4 ©ni'*««iY i - y 4 it, *n*h 
*7AC 1-C4i:h7>x^7y3>y-MA1- 

TA4^tta^n^o 

[0 0 3 6] #IC* *7AC2±t:^^iJtMtff 

*7AC2 i:^t^> 
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ta-XF2^R$tl-5ttt)l:, ta-XF5» 
9f$nSo CCDS*, NMOSh7>yX^QNl«t 
l/^^T, ;-KNl-N40«fi[ 
14, /-HN-1#"H" U^;k /-HN2-N4B 

3>y-MAl, TB2-TB4^>^lt^D, 
h7>XSyya>y-hTA2-TA4, TBl^t 

Y1H ^7AClCh7>X^7y3>y-hTAl 
i0 **M,T»«S*U «0fflA«l«|Y2-Y4l»nf 
nC3> C4, SCfCh^>^5y^a MB2 

-TB4t^uT»«sn*. a±o»fffcj:e, 

[0 0 3 7] —Jj. 01l:^tf-^^€U««DMA 
att, a»<D^^EU^D?;^Jc»W$nT^<S. HIT 
tt^U^Dy 8 tftot^4#, ICS 

icH*aft*t)©Tttavi. &*^)7uy2mz\L 

20 5 s — ^^ i Ey«l«DMAaCD^A«»*SlF©fca6*C, 1 

A*wt6nTv^. ea-rsawtt^-i'^yiw* 
# co^FS^ y -kii&wxD*^ y :/n y ^ cdtea;* ^ y 

•fe^T«»T*Si:Viofc%ft*fcaF*S:T»«), -WTl 
AttflttrATtt, DS?***qMifcfc*<DT, T^irX 
30 'Wky'-fttS'? hy^>^>^lcJt^££::*:^<fc£ 

T«*T* * (0T«fl«»#cfe H 4: V* 3 fM^t S . 

[0038] wz, b ncs-r^— ^^*y*«fcE« 
ans^-^^^yfco^TssjcwaicRK-rs. b 
314, BiKs-r^-^^^ymwKisnisns^-^ 

**y 1©HT**. B3T14, 5 s —* 

^^yW^fc^WSJEAn^JciSTA^^y-fe^fl!)* 

40 [0 0 3 9] B3 6#llt» r-^^t'JIt ttSU°I 
ISlla-llh, ^oy^-fci^^ i 2 a — 1 2 tu 
TEAn^ 1 3 a ~ 1 3 h, ftA^^— ^1 4a-14 
h, ^q&y 7uy9 1 5 a—1 5 h, X^n — ^16a 
-16h, t>X7>^W7-f h F7^A1 7 a- 
1 7 h, Y5rn-^l 8a-18h> il^^E U ir;U# 

[0 0 4 0] ^3tr^Tck3{c> 7*—***:0Mm** 
8^^'J?D^^ 15a-15 hfc$HMSftT^ 

a. -wnen©** y^ny^fc»j6LT 8 ooeiftia 

50 »lla-llht, 1 U**#»*iai» 
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i9**»**sn*. 

[0041] vk\z, mz\zm^mwmmz^xmm^ 

l^4£#B8LT, BftlfilKl %fiftS^lHlK 
1 1 1, 7H V^uVvhMl&X 1 2, AND HISS G 
lim. 7HW^D^7A[lifSll2l:ll 7H 
l/X«^AD*tA*$n^c HSttSftiaKl 1 l*5<k 
tf7 Fl'Xr/ny^AISI&l 1 2«AND[hI&G 1U 
^^n^)« ANDIMSSG 1 l«A*Ufc2^com-^0 

[0042] ik\z, mAiz^n^wsmmz^x 

v ffig«tHj&l 1 ltt, MOS^t/^Cl 1, igSSi 
Rll, ta-XFll, PMOSh7>yX^Ql 
1> Q12, NMOSh7>yX^Q13^tf, 
[0 0 4 3] MOS^y^C 1 1 CD— Sffite«iE«EE 

vcc t&mtstu i«$ta-XF 1 1 taatan*. 

?g&£tR 1 1 ^<fc«h7>yX^Q 1 1 

y^C 1 1 tl^SCg^n^o ta-XF 1 20 

te»««ttVss tftttSn*. h7>^Q120- 

V S st8^n^o h7>yX^Qlloy-h[j:h7 
>^Q1 2*3<fctfQl 3 0DSH^£flHK3*l«. h 

i Ko-fflt^nso 

[0 0 4 4] ka-XF 1 1 

fi i*««Brsn*. ^ot^*ig^SA$n5t, a 
izmnzmmz^x, /-hn i 1 m h m 

t ft*^T±#t^ e h7>yX^Ql 1-Q1 

fitt#a««rictt, jEStta^niKi i i^ai*g^ 
m l" tao, 5c«a»««po5i:*ffiiKBi» 1 1 icd 

[0 0 4 5] WZ, B4fc*T7HUX:/n2^i>[5H» 40 

[0 0 4 6] 0 6^ILT> TVUX7utf7&®& 
112H SS?IhI8S1 13, 114, PMOSh7>^ 
X^Q41-Q48, NMOSh7>^^Q5 1-Q 
5 8 

[0 0 4 7] MRmt6l 1 3lt MOS*t/^C2 

1, »8ftR2 1, PMOSh7>yX^Q2h Q2 

2, ta-XF2 1, NMOSh7>yX^Q2 3^ 
lKHIKll4lt MOS+t/ty^C 3 1, iSffi 50 



$$Bfi¥8 - 3 1 1 9 5 

SlR3h PMOSh7>yX^Q3h Q32, 
-XF 3 1, NMOS b7>^X^Q3 3 £^t?o 
EIJ»1 1 3S3i;tf 1 1 4H |^5{C^-r%fittS^lHlgS 

1 1 UIMMfU R«0§if££fT&5 0TJ^ 

[0 0 4 8] h7>^X^Q4 1M^Q5 1l:«A^ 

g^iNi^m h7>>>x^Q4 icoy— h 

Z>o h7>^X^Q4 1lib7>yX^Q4 2tga$ 
n^> e h7>yX^Q5 Uih7>yX^Q5 2 <hSS^ 
£ns« h7>yX^Q4 2, Q 5 2 CDAMiaSttS 

n, m*d^ouT^ffl^$tiSo h7>^Q4 2 

7>yX^Q5 2(Dy-h(C«/-FN3 2<Dffl*fi^ 
*A*Sn*. h7>yX^Q4 5, Q4 6, Q5 5, 

Q5 6 fc±E£ra«fc»«sn*. h^>^x^ 

Q4 3, Q5 3. Q4 4, Q5 4IJ±EtB8H»l:» 
j^Stt, h7>yX^Q4 3®y-M:l4y-HN2 2 
©ffl*«**3&*AA3n, h7>yX^Q5 3©y-h(: 
tt;-HN2 ICOa^ft^A^^n, h^>> f X^Q 

4 4o>y-hfc«y— HN3 i©fflM^A*$n, 

h7>yX^Q5 4 CDy— HCtey— KN3 2©fflM 
^■^A^^n^o h7>i^X^Q47, Q5 7, Q4 
8, Q5 8 

[0 0 4 9] ±EO±i5l:i*Snfc7Hl/Xy 

«^ I N 1 I N 4 i It^n^U 7*3 — H«#X 
0 • X 1 , X0VX1, /XO'Xh /X0VX 
l*»AaanTViS«-&&**S. k^XF2 1M 
XSF 3 l*«»tttt!8<Dt*, y-PN2 1^^N3 1 
CDm&te "L" T^SK y-KN22^N32(^i 
"H" Tfc^o l^ot, A^ft-^ I N 1 (Dfrtf 

UTilty'Jr3-H«fX0 - X l*tfiMjSn*. 

fctAtf, xo= m h" , xi = M H w mtim 

fOUT# "H M <h&£o X 0 =X 1 = 

**H" 7 Hl/X^ta-XF 2 1 ^t/F 3 1 C 

2 1s6««»ran, ka-XF3 1*««Rl©t*, X 
0= "H" , Xl = ** L " tV^7HWX^D^7A 
£*l£o ka-XF2 1*tjS18tt«^ ka-XF3 1 
#«»r3ftT^*i*fck X0 = "L" , X 1= "H" 
t^37KkX^Dm$n-5 e SSfc, ba-X 
F 2 l*5«ktfF 3 l*«i:t)(c«JWSnT^Si*fcl4, 
X0=X1= "L" tt^7Hl/X^D^7A$n 
£ e ^D^AT^T Fl/Xte2«±&£ 
ot, B 6 K^TT H l/xyn^7AIelB^»:M 

W\ *nS©ffi*£B4fc*^\NDimj»G 1 lKA^ 
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, [0 0 5 0] «±<D»fl£fc«fcO* BttHBlUt 

^> THl/X^D^^AllISSl 1 2tC<fc0^^yp^ 

[0 0 5 1] f?tfH3&#HHLT> ^t'J^Dy^ 1 5 
a-1 5hfc#jSLT\ 6 a-1 6 h> Y 

r^-yi 8a-18h, t>X7>^M^7^fhH 
^Ana-nh, MD^-yi4a-14 
h, TEfin^l 3 a-1 3h#*&ttS*l£, * 

[0052] ^^>t3-^2 ott, *H8^e>**-£n 

^Xr3-yi6a-16hl:m ^Uy^-izU 
^^12a-l 2h(t ^g&7^£^*_£>tl£Z;7FUX 
fi^ (yn y ^7Hl/XW) ZAi:»*bt, 

YT3-^18a-18h^it *Mfltt*«5-£;te>n 
§Y7Hl'XM^YAl:MLT, U:/D 
y^l*l<D 1 *&tt*8W>Ey FaWffcWW*. 

[0 0 5 3] #fi«l«!&l la-11 ha>&ffl*Sn<& 
%S7-FigttftfifLNEDRa-LNEDRh 
tt* KftD«)f 3-^1 4 a-1 4h*itf^Dy^t 
12a-l 2hfC#^^n^>o fc£;Ltf, B&B 
SSI 1 a#Sffl*Sh*K*y— F»»ttftflM»LNE 
DRaH TESn^^n— ^ 1 4 afecttX^/Dy^-feU 
1 2 a{C#^^n^>o 

[0 0 5 4] -T^TcO^IelKl la-11 h^effl* 
$n-5Ji:fi7-HiiS6ftBfLNEDRa-LNED 
Rh«»*;*^U*;U#*«imi&l 9K4-*€>ns. M 
*^%U-b»#atRIBKl 9tt, ORESSGIO*^ 

-^fittft^NEDRlt t^TO^Dy^tl/^ 
^ 1 2 a— 1 2 h tXfn-yi 6a-l 6hl:4^.e» 

[0055] ^-rno^SD^ ua-nht) 

£<B«^ %g7-Figttftft^LNEDRa 
-LNEDRh^"L B t&^T^o COfeSI, 3ft 

Sft*WEDRIt"L" lf*T, ~?X3 y 

i7±U?i? 1 2 a- 1 2 hfcMStt#tt£:&*. 

^TODftfiD^n-^l 4 a-1 4 hte#3JR 

[0 0 5 6] Z7KUX<I^ZA(:M«IT, :/n^ 



(7) #K¥8-3 119 5 

"H" Xf3^16a^lRpt^.D, 
t>X7>^*±»7-f h HK/H 7 a WStt 

aft©l'3©7-F«ljRU W7-H»©«tt& 
"H" iciUtWF*. »iahfc*7-F«l:» 

tC^-*^ttJ$n*>o Yf3-yi8a[i ^^eu^ 
D^15 art© 1 fcTy 

i0 Z>a 

[0057] mmW)ftm\z\t. ir>xy>^ < kr/^< 

h F^-f/tl 7 al*©*>X7>:/^ttfc;Sn*. £ 

fc* «a»fpwfctt, t>x7>^tf^n«^ 
;n7afio^hH7-f;t#sttftsn*. nV>«ef 

tti-eitsn, »isn&7-F«fc»«sn*;**u 

a? [0 0 5 8] Jfcfc, lvfttjfe©R«n£#fl^Sft&* 

^LNEDRa-LNEDRhOjft^W 1 
A^U^ft^tf?— F**JC*n^l 3 atc£oT 

[0 0 5 9] MfelBlKl 1 aOTFUX^P^AEHS 
iCte, «U^DyJ 1 5 h©««aft*-^*y— F» 

[0 0 6 0] X 7 H l/XM X A*<fcyz 7 H 
30 ZAI:±r)fi^nS7PU^ B&0&1 l al*l<2 
7 F ^ Al§]j&lc:/a ^A$nfc@&7 F U 

*&7-H«©7Hl/X) 5E*7 

oT, f3-mttftflWEDRt "H" <hfc£* 
t^TOXT3-^16a-16h[j:#igtt 

[0 0 6 1] Z7b>Xfl^ZAH ^Ur/n 
1 5 h*a#tLTVi*««, 5*3— i^SttftflWN 
40 EDRfl* "H" ^Uy^lRBtBShtt 

"L" t>X7>^«ttf7-fhH7^/n7 
h»4#Stt«»t3&:*. — fi*?-F«ettfc«* 
LNEDRa* "H" T&5fcg>, :/ n *y £ jg B 
Sa« "H w t>X7>^<fctf7^hF7< 
Al 7 alZfe&VtmtteZo — JE*!7- FWSttfb 
g^LNEDRa^t "H" T&StfTC, TLgO^xii- 
^ 1 4 a#etttt*itt4. U*T, 5EW7-F» 

awrastu *©5c«»7-F«©«tt«« "h" <hftSo 

3gW$nfejLfi7-FJBtc»iR$ns^^:U 

50 -fe^stfy na^jc^-^^RHisns. y^3-^ 
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18alt ^^EUWW^Dy^ 1 5 afiOHy F 
[0 0 6 2] VtmtbfmiZ}** t>X7>7&J:Zf7<1 

[0 0 6 3] ±B©»fPfcJ;D, &**V7uyi;to<r> 
V— \*m$:G:M<07u ypCDK&V— F*TS»i"5 £ 

[0 0 6 4] 7 s — ^^^EUO%fi*^AJCckS^F 

#§J$£^T3g2 0|^e&£ e in^tT^^^UT 

[0 0 6 5] i7^#ILT, ^-^^Utt, 
82 1 a~2 1 h> K&**V7uy9miRmK2 2, 

>X7>^J:^ F F^< A2 5, ft^Y^n— ^ 
2 6, 7;^Wf2 7 1 ^Dy^t^^2 8, X 
.f3-^2 9, ^^U^o-/^3 0, t>X7>^i; 
tf^-f F F9-f A3 1, Yf^^3 2, *<>^3- 
^3 3**» 0 
[0 0 6 6] ■#U0K2 1 a-2 1 hl4S**5AO* 

fi&OIt^^U ^Dy ^05% 1 

[0 0 6 7] ^^EU^ny^3 0{C*TJKLT, X^n- 
^29, Y?3^3 2, t>X7>^*±»5-f FF 

4K*f/SLT\ 7CfiX^3-^2 3, MYr3-y2 
6> JC*-fe>^T>^*J:tf9-f FF9^fA2 5sWR» 

^■9*2 7^tj-^n^>o 

[0 0 6 8] ^>f>T3-y3 3H ^as^^^A^n 
SX7H^I8fXASf3-HU 7^-FSnfcfS 
■^$Xr3^2 9 &<kZS%&XTZl-y 2 3f£#A£ 



(8) «rH¥8-3 119 5 

T, ^O^lSS^BS^tS, X^r3-^2 9 
Hi*fi^lCjS«UT, WJ7Dyi730a)5%©l* 

u ?Dyj«o i *fctt«ftcDify f«*«ww*. 

[0 0 6 9] &Wm\E\&2 1 a-2 1 h«U 
A6nSY7FWXB^YA*±ffZ7Hl/7OTZA 
20 ICJfc^bT, JEfi*7Afittft«fLNEDCa-LN 
EDCh^fnfnfflM^o -r^TOg^[Hl8 2 l a 
-2 lh*6lH*an*3C**^A»ttfl2«*LNED 
Ca-LNEDChlt 5EfiYf3- ^2 6 33<kt£rEfi 

^n^^a*?IUK2 2«ORfUKG 1 l«<£tf. TCS^ 
i EU^Dy^W!IH»2 2^6W*an«5!:*^^EU^ 
P^^lStWEDCH ftftX^n — ^2 3, JtS 
t>X7>^tf7>f b H7>f A2 5, *5£tfVJl^ 

:/Hrtf2 7 K-^Asn*. 
39 [0070] si", utno?i:fi*7Afeffiffl$nt^ 

KftA5A}Sttfl:fitLNEDCa-LNEDCh 

#xiRiii&2 2»&Httjsn«Ajt*%u:/n??m 
^2 3tt*a*j«iBta*. 

[0 0 7 1] Z7 Fl^XlI^ZAlCfcfjSLT, 
MfifBS*t M H M fcftSt, X^r3-y2 9*«StR 

v9 3 0rtcDiooy-F«^S*?L, -toy— F«co 

Sir * ^ u & **HPtifc*wK-r 5 tf * 

[0 0 7 2] RHMhfmiZtt, t>X7>7 p M^7-1' 
hH7^A*3 lrt0t>X7>^tt{b^n^c ilCD 

fi^^U^D.^l^NEDC^ "L" 

[0 0 7 3] W&KfmicM:, -fe>XT>^,tt>^-f 
hK7^A3 1^7^hH7</Wffittft^n§c 7t 

tt. v;^^U^tJ-2 7lC<fcC). Ifr-^/UDB^ 
5» ^^UirJl-fc^-^^jASn^o 
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[0074] mz. \<^nfr<D7h&t)7<L&&m2nz> 

^LNEDCa-LNEDCh05tVifn^ 1 ~3tt 
44 H" \ZUZ> 0 1 art©7Hl/X^D^7A 

URIC, **EV7Uy>? 3 0 CDg&^n^^* ^ AO 

*ZAlC«fc0SS3n*7FU*#, 2 1 a ft 

WSttftMLNEDCa«J ,, H w Lfcjflo 
T, K*!/Oy*Sttfc«*JNEDC© "H" £&£><, 

[0 0 7 5] MXf3-y2 3tt. Kft^^EU^ny 
£24 ft(D 1 -DCDV- H«S^ML> ^9- FH^t 
tt£ "H" tC3£±tf^o l^nfc7-HS 

fi# 7 ASttibfi^ L N E D C a fcttJfrr S H 5> 

7>^fcJ:Dit«a*U ftfi^-^A^RTBlCtti*;* 
tt£o 5tlfi:/ny*Sttft«*tNEDCtft **H" ©I'd 

[0 0 7 6] &s±<DW)mz^^, ^t^Dy^ftO^ 

[0 0 7 7] #Cfc, ^^^U&^tf^-^^EUK/B 

[0 0 7 8] 08£#flabT, ^^UtMCalt N 
MOS h7>yX^Q6 1~Q6 4, PMOSh7>y 
X^Q6 5, Q6 6**tr. >7>yX^Q6 1 <£>— j| 
ttKy h*BLt»«Sn, Wh7>yX^Q6 5 

USSSffiVcc tSffi^ns, h7>yX^Q6 20ffi 
*tttt*«fi[Vi»t»a!$n<5. h7>yX^Q64© 
-m&dv h«BLi«»ttVfy h«/BL£S9**n 
h7>yX^Q6 4©«M , tth^>^X*'Q6 6 43 
£tfQ6 3 £&igg£n£o h7>^Q6 6©M« 
i«lEVcci:SS$n§c h7>yX^Q6 3<Z)4fitfl 
tt«*«ttVisi*tt4n*. h7>yX^Q6 1t«k 

y^Q6 5:fc£tfQ6 2©y-blj:h7>yX^Q6 

, 6 1 h7>^Q6 3 io»awuc»*sn*. 

>yX^Q6 6:fe<fctfQ6 3 0y-hfih7>yX^Q 



(9) ^H¥8-3 119 5 

J5 

6 5 ^ h 7>yX^Q 6 2 t(Dgtei^n^ 

±&ffimz&v, 7jvcMosi^ ; tutMM$n 

[0 0 7 9] &\Z. i9^#ILT, ^^EUir;i/MCb 
tt* NMOSh7>yX^Q71-Q74, i^fitfCR 7 
1, R7 2m o h7>yX^Q7 10-®«t:^h 
HBLtSKSW, h7>^Q7 lCOffi«BiiflSfi 
«R7 l^Wh7>yX^Q7 2t»«*n*. ft& 
fr[R 7 1 Ote««m^«HVcc tg^tl^). h^>v 

y7^Q7 4tetfy h8BLtfflI)^tf7 h®/BL t 
h?>yx*Q74Cttil«!SftR72 

0««jtt«««BEVcci*«an*. h7>^^Q7 
3 0te*tt«»«ffiVssi:»iB!Sn*. h^>5>X*Q 

5o h^>^X37Q7 2<Z>y— Mail&gSiR 7 2 £ 
>yX^Q7 3 £<Dmm&£tgm2n%o h7>yX^ 
Q7 3£>^— M4SiffiSiR7 1 th7>yX^Q7 2 £ 

[0080] as, ra-^-tf-r jMcfc^rtt, la 

n&jna * ^ u k> %mmtt 2 «£t±*«v> t ^ 3 
v7H7-i:a<, »fp«BEv-5> 

MOSI^tUtMDt, yy^BfaBB/hflD&JftfcBli 

r-^^^'J ©»»T»4K 0 8*a*>« 0 ITIEffl ©At U *r 
£&£o — fy/B«0*«»tfi»*r-^^t 

tt*-3 /h? -y ^*>f f 7 y ^ ^ ^ 'J c 
[0 0 8 1] ±fB^JgW-e«, 99*^)brr—$*3: 

50 T, ^^^^BUO^^U^cOlE16y-HN7 1, N7 
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;KDE16/— FN7 1, N7 2(D§SJ;D:*:^< U * 
[0 0 8 2] *^^O^2CO^SS0U<D^^fB1g 

[0 0 8 3] ^l<7)||}S0J-e^ ^^^^u^co^s 

y&fflVi^ 01 0^-rm2O^JSW<DJ:3lcl^ 
fc«^07LSD^^g^TfeJ:l'^ S10K^rSg2 

[0 0 8 4] ^ClC, SI 0\Z7&'t?tf**:Vmmz&W 

^n^^^^^euicov^T^-r^o huh si o 
k jst * u mmzstwtsnz <Dmmz 

[0 0 8 5] SI 1 MIT, *^;*^Ute, fr^=3 

-^4i, Mv hummm^A 2. n^^iusM 3, 

D^7R1-R4, SR> NMOSh7>yX^^^5 
h7>X7r-y-bQ8 1-Q8 8mo D^&£r 
0B4 311 h7>X^7'>3>y->TA2 1-TA 
24, TB21-TB24, -f>/WG2 1-G2 
4. ta-XF2 1-F2 5, fl&SSxR 2 1> NMOS 

[0 0 8 6] ^HH^^^UH BHB&SAIC 
TZfctb. 4*0i«D!>Rl-R.4t, l^CDX^T 7 

[0 0 8 7] 01 1 \Z7fC?*!f* ; EV<DmmZm2\Z7Fs 

TA21-TA24, TBI — T B 2 4 <D$kWt\ZJ^y 7 

[0 0 8 8] *5!MO»3CD*lfi«(D^**|Btt 
J6«fc^^TK9B-r*. 012H .*XH0flS3<D«JK 

i 2 \z7*-r¥mmz&mmtm 1 tc^-r^^friHttsa 

ttg^^^H r-^^^US^TMAbC^^T, 
<5>j&Ti&£<, £<0»&T*>* ±E©Sll*JS«a:R|«cD 

[0 0 8 9] ^tC, *mA<Dm 4 CD^Jgf9»¥##l5« 



(10) #»¥8-3 1195 

mmz^xmrn-r^c Hi3it *&w<om4<Dmn 

t, #^Dy^2:tfc5i:**9A««RCA39twt6n 
^^t&^>o -tofficDjfttt* si oiz^T^mmmm 

SStflTfc, mi^«k^2©*lffiM < l:n«coilIK&ffl^ 

10 [0 0 9 0] &Tz. ±EJB3*«ktX*4<D§Wlf|T»4» 

£ <£: <fc 0 5 s -* ;* ^ >J Sr^jSrr £ £ 
§BtPfCD3Mi 0 £ft±-r£ Z. £f)**imt.l3L2>. 
[0 0 9 1] ±E*3WlflrCtt, *^^EU««CD^FA 

5 s — *^^U*«o^A^^U1r*©«Wfc»4*5l> 
[0 0 9 2] ±ES6«g«rctt, ^yS/ajHED 

mizmm-rzz mm<D%jm&nz> z. t&-v% 

30 [0 0 9 3] 

[0 0 9 4] »*«4^J;^W*3g5E«<D¥*#:ffi« 

40 [0095] m&me&&zfm&m7mm<D*mmm 

[SffiOfH^fclfcW] 

[h i ] #3g93©3! i <Dmmm<D*mft$zfe£Lm<Dm 
fo&mMmzTK-rm-e&Zo * * 

[H2] Bltast^W^'JIWcEKW^y 

59 [S3] si ic^T5 5 -* * * u s^tcsse^ nz> ? 
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[04] 03 \zxk-rw&\B]&e)m&L*m-?m-c$>z>o 

[0 5] 0 4 \z»+%&1tmiRE#<Dmtii&*&®to 
[0 6] 0 4 C^T7 H U7s7a?7&®&<DmtfL& 

[0 7] 01 IC^Trr-* ^icess n*^ 
[0 8] * if* ^ u ic/a u i^o#§*££*vr 



[0 9] 5 s - ^ * * U fcffl V> * * * U -fe;KO*ldc 
■T0T»So 

[010] *&W<D& 2 <7)^i6^1<D¥«^fBtgSM<D 
*8«£«lBSWf£^T0T<&£o 

[01 1] 01 o{c^*r^^^u««icEs$n^ 



[012] *SS^<Z>S3CDHSB«<©*»#IE«SecD 
[013] *^MCDS4<D*Sfi«fll<0^#:|StS^BO 
[014] «*©**»Jfl!>BIJi«Bt«*-rHT**. 

[015] ae*co¥*#:f5«seo«*^«BS»{c^ 

[016] Se*<Z)¥*^fHffit^gOiS}SM^«^^^ 
i0 [017] 016 K3K-r**#Kttg«cD**U 
[#^CDK9i] 

CMa ^t^ya^^U, DMA a 5r— i^^U* 
«> TMAa tHf**EVmM* RRA JCSD'Jg 
«, RCA K&X^&m^ TRCA Hftft^AlK 



[01] 



[04] 



TRCA RRA RRA RRA RRA RCA RRA RRA RRA RRA 
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OMAa 



CMa 
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